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1 

^y- hmffi^^fBifc^ja^n/c^ 1 y- h^M^. 

U 

±E^ ; e»;-i:Mi±E7D-f-f y^y- i* 

xess i ^mmme^©* * y ) T<Di&\ti*±.mm i y- 

ft l »*S!©¥»fl:»«±©# l y- hSfeStSIXt:: -7 u 
££- tt (3 3F«* * ^ftSS iz m A L "C ±8E¥*tt tt 

srtt3^2^mso^i*#ft®^^^js-r^x@h, 

XE^y h u-)VY- h«^^ftfec7>^aS(3^L-CSBS 
£-tttr=Rtt**»A It ±E¥»tt*«rt 2 #11 
©S2*#M«^, ±ESS2¥»tt«*fc_LE:7n- 

V^y- hfSi:©t-A7 y ^***_hlS» 1 
ft®i££XE:7n-^>f y^y- M5i:©*-A7y 

[»*S2] y h o-;i,y- HSM7n-f 

>f K^*-;v*^--*£^/£*r£Xg£:. 

112 3 y h n-;vy- h?g, 7n-fO^-FS 

£g 2 #1101 3 4M*#«* *Xg *<§-tr r h 

1 tiE«©*»*E«««©»a» 

fee 

2^#<*««fll©«»K:±ffi^#ft:aSfiJ: 

sk * m i #ii0if4 & »j*-r & x 

[»#S4 3 h o-;wy- hlSM7D-f 

* y>/y- h l^olfSMMi:^ L t @ gi^^t: ^ 



(2) ft|f6 - 1 4 0 6 3 5 

2 

±E^y h n-;wy- hlg, 70-f^^-hi 
^«C^»E«S:*Alt±E*»ftSKrtt:, XEIS2 

4*#^®i^J: 9»^«S#«l>#2»«a!®*3¥» 

^M^^^JS-r^Xg^^trr i:^^®^t-^ft*:«3 

£E«©4M»#EtraB©S»:*fto 
H»**5] ±E* 2 ±ffiil*#ftl 

CSS*^6] n y h u-)VY- high, 7n-x-<y 

^y-high, ±E2o©y- hWttoHc^jsssn 

f;S2y-hMI^ WftSfii:J:E7o-7^ 
^y- h*«fc©Hfc»j«3ftfc»l y- MMBKi:, 

±E**#astBrtc»j«snfc» 1 st;i2*#ftiit 
±ie^Mfifi0±IBliSu f l2^ftiOT 

u 

XE^ »j -tr;vti±iE7D-f^ y^y- hlS+^e> 
^ _hEmi*#*®^c^c7)^^'>ir0SScai^XE^iy- 
MftSRfcilLfc h y* »; J: ofirtt-5*#fl:E« 

« 1 #li0*SfrSS±0l 1 y- hMH:7a 

-f^^y-hm ±iS7n-r>fy^y-htg 

a y h n-;vy- hlS^:, ^<7)M3§3WS WrM 

£ «fc d \zm^-r Z> X@ £ , 

XE^y h o-^y- hlgM7o-f^ yi/y- H 

XE^y h a-^y- hi@st;7n-f^ y^y- h 

^og§^ $ 2 #S1©I 2 *#*S 

fcfc fcC, ±E#l4MM*«*Kfc^«» 

XE^y h n-;l,y- hlgM7n-f^ y^y- h 

±fg3>FD-;i,y-hlg, 7n-f^>^y-hl 

^WK:T««ft#A LtiiEl 1 25:1/^2 *#«:^^ffl[I 
OXE^#»SSrt(Z. iiEll auf»2 ^^ft^i^i: 

m 3 feSc ^r^J^-r 6 Xg *T Z> *#&Effi3£ 

[»*S7] XE=3> hn-;uy- hlil(/7n-f 

y ^y- h«a©fib^©iaati«-LTsaSE-&«jK:3f: 

50 ii$t/£:#ALT. ±E^**/u«*©^&< 4:t±E* 
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[»*S8 3 □>ho-;i,y-htgi:, ^n-^y 

^y- h w*fc©Mc#«snfc»i y- MfcWRi:, 
±E*»*astRrt s nfc# 1 at;* 2 

a m k 4 s $ -r ^ m 1 s f e t t. * m x x $> 0 . 

xeis 1 ^•fMME'x©* * u 7CDScm^±is^ 1 y- 

MftSKSrilLfc h 'J V^tr cfcOfrfcV^ XES2 
*S»#««Ki9fS0«tl* WJn-T a;ii:fc:«fcoT#24* 

X, ±E*»*aS«±<Z>*iy-MeiMl±K:7o--r 
<< y^y- hm@. Jtfs 7 n-r ^ y^y- MESXtr 
#2y-MMM*, at/J:E*2 y- MftlMBLb*z 3 y 

V>T, ±IB*»ft:**g±K:MISFETC!>y- MftjKK. Xt/ 
±Sy- H6»K±H±IBMISFET©y- h«s*»j«-r 

£Xg£, 

£>S3$ C *f t T & Bfr&to ^Mfe 4 « A L T _b|B 

*#ftss rt sz 0 2 sti 1 * 

X@h, 

^%?aS4*f ^>l2#fS^ j^o±|BMISFET<7)V- 

±E*»**«C!)«HigBS»dc««tifeV^T. XEMISF 
ETc^y- hm®05MS^(r»L-ceBS^Kltw^-Y 

K*5l>T. JilBMISFET^y- hmSOMSS15> &Tf\z± 

fBay h o-;i/y- hiiM7o-f^ y^y- hi 



(3) W6- 1 4 06 3 5 

v^^^V^t, _L!5n y h n-;py- 

ikzfy n >r y^y- hiio- ^c^^as^^f it § 
BS^^^±ia^Mt/^#A-T ^5 r £ £4$gS:£:-r 

*5V>T, ±IB^y h n-;i/y- FlSM7n-f^ y 
70 yy- h M©i*co«»i:» L t g E**»k:T«* 
L T ±E¥»#a£«rt C» 2 ^«S©0 2 
m®C*mi&-f £X@£^tr r h £^S£*:T£ffl#3l8 tr 
E«©¥»#E«««©Kj6#» 0 

v^x. 3 y h o-;py- hti, sr;7n-fo^y 

ALT, ±E*^*SSrttc±E02cD^##:®lS4X 

lai 1 *»**«fcHi»*r»ja-r s ^ t *ftwt£?z>m 

&m 8 £E*®4M*ttEt>«*0»£#&. 

20 2] ±E4M^*«©y*»j*/l,»j«fMfc: 

^y- h«ffi©ffe»©M»»3^uTaBi£^tt^^i** 

»#«*«©*»K:±E*»**tE«t 0 ^v^MWfi 
SI 1 CE«©*»fl:E«S6«©»JS*i*. 

m*ai 3] ±e» 3 ±iei4*#ft 

M«fcO*<»«t*:i:*«ti:t5ll*a9i:B« 
^ 0^*#E1t«<KflE)H£#£. 

_hE«iZZlHlKJ»jafiJ:3iUf JiE-^ * V **)U1&&mtit<?><D 

M(;7n-7 ^ y^y- hm^trgB^^^^XE^ 

^fe^^A-r^r h=&^a^-r^ft^si 2 he*©* 
•#E«*«o»a*» 0 

[0 00 1] 

^ ^tj^-efeO, *Hw, y^E'J-b;l/j6*7n — -r-f y^y — 
hSSh =1 y h o-;vy- hli^tf^M I S FET 

& fx 0 *fttt*r}B* "TIB <t*»*E««E«-r 
EEPROM (Electrically Erasa 
ble and Programmable ROM) £ 

mm Lxm%]tj:i3iffi^m-fz>h0)x&z> o 

[0 0 0 2] 

;vy-hfI^ft^MI SFET^l^EEPR 
OMO^^ 'J-b^tt, 9 8 4*BBSW : f-rA-f 

50 7^11 984 IEDM©f^z*;v^^^x7h (T 
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ech. Digest). PP. 468-471 KiH« 
[0 0 0 3] fjfSy ^ 'J-tr;Ki> 7o-f ^y^y-h 
Off?: h >*;vffiAS><& w*7 n--r * y^y- h ^ 
MV/cm«±CF>3fi«**:9JJ)D-r*^B*<2bO, CKafc 

[0 0 0 4] WiCctOfrE^^U-fe^ti, ^Dd- 
V^y- h£z> hn-^y- h 5:ttl)EPRO 
M*;wrtfc^5teSft:*:t< Hii^iEPR 
OMtr^frfC&So 

[0 0 05] y 

fi, K 1/ >f v fi«©SS-CJS4 Ifc* y h x u ^ h □ v 

*) tt, v-^««^cd h y*;u"Cfr-5 l X^IE©^ * 
■J-fe^JMSSnTl^ ( 1 9 8 S^Si&m^rVW * 
6Bl 984 IEDM0f^-*^5?i^h (T e 
ch. Digest) „ PP. 616-619) 0 
[0 0 0 6] 

[0 0 0 7] EEPROMIi, 5 V#-l 

[0 0 0 8] LfrU fJia^ * 'J-te;Wi«&** F W 

[0 0 0 9] L/^ot, S&^B#£> F y^EE^ 
SPSigOD 5 Vtt±"Cti+»ta* "Ttg-Cfe^ J: o * 

«k i o vtik±<Dnm*mmL. 70-70^-1^ 

tf>. V-^««i:KtgHOiiBEEtt 1 0 VH±fc U 
[0 0 10] *WIIi©B»tt, Ilr4'U-fylEtt,i 

[0 0 1.2] *a«oii!r8B«:e»r/tr^(3!)fib0a«i4:»fa 



(4) HPif 6-1 40 6 3 5 
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[0 0 13] 

[0014] t^c^t., 7D-f-fy/y-his^3 

[0 0 15] 
[0 0 16] 

[Xffiftl] CXKftin Hltt, BI2K:;KLfc**'J-fe 
;i^T W ©A-AWKSUrfcttaBrffiBL ^2{i^^E , J 

[0017] $i\ ^3£m>Ty^'j-t;uru^o[H] 

[0 0 1 8] BI3 (3*5^T\ 1 SttYxn-^ 16li 

■b;V7?S>0, 7n-7-fV^y-FSi^yhD-;i/ 
h«SS:ttSM I SFET*»P)4oTVn5o ^> 

**«GL»:j(SjR5nTV^o Qs h Qs 2 f*. titlS© 
»&*B#;RtfR*aj L«Ftr«i6«GL*r|iieoi6lfi«ffi 
Vs sffilAfcfO VSrfflinU »«©iH*«f^ffl*affi V 
p p^Jxf* l 4 v*fflftrr3fcaE>a>;W y 

£o W*CD«&*fl*XtfSc*a5LK:«^ MI SFETQ 
si*«*#a«tlBi:Sn, MISFETQs2#»M> 
i:2^c ff^0^*B#tr(i. MISFETQsi^» 
SttttfcSfU MI SFETQs2**»attl8i:Sh 

sWAfcTO V^BlJPSnSo 7-K»WLIi, #&<^B# 

tr«a*«ffivp p^jx.^i 4 v#wiusft** ic^ai 

[0019] i 1 2ttfH2 i:Stct9i:, -fe^t? 
£>£M I SFETIi, Si y- y n-^ .< 

y^y-hm*$5. f2y-h»116, 3yha-;i, 

i o, n-si^#fr®^i i £-e#t/£LTfe&o « i y 
5^? -bmmmii*. *@ftasi ©*a»ftK:«fc*iMt5/ 



T 

■J3^p,^0, lOOAilOlf^tlti^o 
7D-f ^y^y-ht^5li, #i^Sr> x ) ^ y]^£> 
ft 9, HI 1 Y- hffeiieR4 est ititt^ntv^o 
»2Y- HftjftK6. ^n-^* y^y- h WK5"eab 
***£Br>'J ny|Rc!)*®(3!)»<tK:«fcS»<tS/U 3 yR 
**e>fc*K 2 5 0-3 5 0 A@&C7>§U¥£*LTV^ 0 

[0 0 2 0] KU-YV««W\ n+M*^fr®^9^n 
Lt:H-Ot6Ill 4*aUT»jR$nTV^S2oC!)y 

n 9 K cfc o T*J* It V^ 

»*««9*n-aii:L*:«*4:H:ttLT,- ft$B4>#& 
*«rtr*3^S KU-f 

»%3fi<t5:i:36«"e*SSn+I*#ft<B«90f-t 

2 5 umnm<Dm^m&*m?zn+m¥mfrmmi o 

[0 0 2 1 ] y-xS«tt, n+»IMH9i:n + 
3UMM*:««1 OXtfn 1 lfcfr^o 

**DLC »»'T*2ocD*IK?Ll 4*aLT««3 

&V^n+9¥*#«tt9-C*tj« IT, 7D-r^^ 
- bm@5OT^^0>^9&^£/h$ < LTV^ D n + 

T^>n+M*#ft:®lS9^U f n+M*^®^l 0 fc* 
^ftSS 1 OlBC^Sf £ cfc "-5 C n 1 1 

coo22] -7 -f K«»i2S(/7D-f-f y^y 



(5) W6- 1 4063 5 

s 

y- b mm 7 <d mm omit s/*) 3yR8t:8itt»<t 
[0023] i 3fi«Atfu y^»;y- h #9* (PS 

G) KfrP>fc*»fcR-C*9, 3M*ttiHRl±S:«^t 
V>& 0 KU^f>M(5-SfT*5n+i**#l*l 0 
<DJ:©*#®I&I8R1 3&»&ftfc»*LT»K?Ll 4 

p»45r-^»DLA«Kl/^ y®i&3>— astfe* n + M 
*©ffe©«#J: 9S< fcoTV^So ft*5, 0^LTl>ft 

[0024] ^^'jt^ot*0»a*ii, Krjfeufc 

«-Cn+l!***1i«9©SB*"C*y h** 'J7tft4 

^:^^HtV^l.xl/^ h ny£ N y^jVia^tS 1 
y- h «iRK4 ettn 9 'VttaT * 

:i:i:J:ot&sn5o ft*5, *f*^tf> 
IBftX^CDV thj&M Vg«-0&ff— SEfcfc* £-5 V t 
hffl»IIIK#»frr*fctfK 1 3t^M<£M* U-tr;l^!g 

[0025] uk±, mwLtzz^^nMmo)*^*)^ 

30 [0 0 2 6] (1) y-X««&«/rr*n+U¥#ft: 

£>nz>v>-e. ««©M*^Kiy-x««K:SiJp-rs?B* 

[0 0 2 7] (2) y-^««©«ffl*«'&a)av^n + 
fB*W*««9-e*J5SLfcri:KJ:0, 7n-f^^ 
y- h««5®TSS^©M0&*J&*/hS < «rS©^ y 
40 -*®fc£h-7 u-fw y^y- h ««5©M©**S:<S 

[0028] (3) frsa (2) c<to. «*0?B*«fC 
v-^«**«j«-r* n+ffl*##««9K:BilpLfc« 

EEtr J;^til y- h ffejftK4 »rS5*-rs«EE4i««>S 

[0 0 2 9] (4) K W >««©^ + *^«««©4S 
»*»^©SV>n+ai***1H«9K:J:o-C*jaUfc- 

tKi J: Ki^f vfit^D-f-f y^y- h^®5 

50 ®HoSitffi«SiiSfi!)7?, It^ODSt^* L^S^f^J 



9 

[0030] (5) \? ymi$ t <DiQ&<Dm^m&*?k 

[0 03 1] (6) KU-f>fi«©«»&av^*t 

^-f y^y- h«S5<z>TSs^c!)i@oa*^/hs < fc* 

[0 0 3 2] Sctz. fjfey *»;-fe;K3!)»ig^ftSrKWr 
[0 0 3 3] H4 7SSH1 6f£. y^'J-b^ODHl 

[0034]B4CSTJ:^i:, p 1 © 

»fbCJ:*»fbS/ U 8fc. f&gKb^X^ £ LT 

MAtfCVDK «fc*fifb5/'J 3>K1 9*rffl^T4M*ft: 
1 ©Brffi^BSSrKfbf SdfcfccfcoT?* - A* K 

ffejftR2*»ja-r*o pif + *^hy^3tt, >w 

Sf^»fi*«IAtf#nv (B) S:*Altfe<:fci:J:o 
[0 0 3 5] ^{3. 0 5i:^1-c];9t:7 KJfeliR 

2^e»BaL-rv^-5*»#astE 1 <Dmm*mitLxmit 

[0 0 3 6] ^t'. gI6fr^Tctdt', "7 n-x y ^ 
y-HK5*»«t4fcfti:, 1 ±©£H 

irfljAtfC vdk «fc oT^i^> u 3 yis ^^jST 

*e*->'j3>i5i:tt, 

Ciotnl^iffiftWAtf'jy (P) £r#AT£o 
[0 0 3 7] ft 13. 0 7CgtJ:9t:> LISAS' U 3y 

vKRit*. 4HSftS/'J 3 yR5£/^-xy^L*: 

[0 0 3 8] ftK. gl8tr^T^dtr. 4HBfir>'J 3y 
R5<Z>Sffi£Bifl:LTS{bS/ 'J 3 >Ijft^*5»2y- 
HfelftKeSr^jSrSo RJ¥t*2 5 0-3 5 0 AfiffC 

v^r v^owaiHiB^wjflc^rsM i s f e t<dy— 

h «SRS:®J5!i?- Z>£ J ?lZ'tZ> 0 ftK. 3yhn-;wy 
- hH@7&tf V- K«WL€:»J5S"r-6fe«>K«IAtf C 
VDCJ; ot»Ml ±<D£ffilc*ISftS/ 'J 3 >1 



(6) ffl¥6 - 1 4 0 6 3 5 
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*ia*»K<fco-c na^MttffiiAtf v (p) ^^A-r 

[0 0 3 9] fttr, H 9 -Mr, l/^xhR^fc 

**v*^4:fll^jfcxy *-y^£ { tot^i>' »J 3 > 
R*xyfy^LT3> h n-;uy- hmS7Rt/7- 

KJBWL&^JSfcTfco ^y^XS"C«aiHl«S0 
M I SFET^y- hlS^Mt^o UBExy f-y ^ 

/<? 3>l5^x7f>^t7D-7^ y^y- his 

I*»p»4577^S;»4t5. 3yhn-;i,y- 
-7- KttWL&tfHHIel&flDM I SFETO 
y-htgfi, Mo. W. Ta, T i ^COi^ia^^JSR 
Xtt-tOS/U^-r FR&*Wi4HieiBr>'J 3yRcD_h{;: 

[0040] ft Kl , H 1 0 CitJ:^, 7D-f^> 
20 SWL) ©BtaUTV^^ffifett^bLTKfb^'J 3>R 

S*mf&~?z>o c<z>H6<b©BC7 n-7 1 -f y^y- hi 
«5. =? y h n-;uy- h m«7 A^Bffl LtV>S*» 
ftXKl ©*B#*fbSft-C»ftS' , J 3>I8#»«a 

[004 1] ftc H 1 1 1 

*>SoTV>£ e ftd. -f^yfT^^tr J;^T^##:StS 

i ©is \,x\^^mm^nm^m^km^\f) y (p) 

30 * 1 x 1 0 13 - 1 x 1 0 14 a t oms/cm 2 illA 

mzvx? 2 0$:iit^o rcD^. n 
1 1 Sr. «K»Jfc<*ft£n+M¥#tt««l 0 «fc O^Vn 

[004 2] #CC gl 1 2 ct -5 7 o-<r -f y 

^y- hlS5M^ y h o-;wy- hlg7^7^^ 
^ UT-f ^-yfi-Jii^tr iot^SSl ©Sffitw nl 
'PWftlffJAtf (As) £ixi0 15 atoms/c 
4^ m 2 lS9 A 1 1 n + WSM^ 9 t £ 0 & 

*s, rcD-f *yira*©IRK:«HiaB««*us;^hR 
fr&ftSv^^-eBotyt 'J -t;u««fl!>*t:>f *yjr 

a^-rSct^t3L> ^ * y-fe;w««=s: hR 

t^'jy (P) 5:lxl0 13 atoms/cm 2 gg^ 

^MI SFET©V-^, Fl/OS^LDD (Li 
ghtlly Doped Drain) ^t^C 

56? ^ hR^&S^^ti. >f ^-yJT^^co^tr^^-r 
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So 

[0 0 4 3] 8c HI 3KiKTJ:-5K, 1 

i 2j»acm(om<t-> u = 1 2 «t^o 

[0 0 4 4] #ck:, 0 1 4 t:^tJ;9 KJSte-T;* v 
jLy?->lf (R I E) tZ«toT»<bS/U3>»;i 2£¥ 

fctf>©M I SFET^y- H WSOffliaSKt'tf-'f * 
2**»j5K2fta 0 fflSx^y ^y^fr J: o 

[0 0 4 5] 0 1 Si'^-Tct^tr, 7o-f^ y 

iotnlWWJit^S (As) *1 x 1 0 16 a t 

0 m s / c m 2 gS#A 1 1 n + I*#ftSt 1 0 *M 
«t§o Cl<D^*ytt&^XgT^&0BON^**;U 
MISFETCDV-^, K U>f y t»J« 
$n5„ fc*3, ^[hIBcDP^^M I SFET#i 

So Nf**^MISFET*»jilfc8C, H^LT 
JSH|5|B<3!>N*-**A'M I SFETSUSt/ 

#:/jT&*fc: •fcoTJSHlElBCDP^-t'^A'M I S 
FETfi«Cpl^«ftflitf#ny (B) ^SAIT 
Pf t^^MI SFETOV-^, Y\s4>ffi$>*ffiSl 
TSo Nf t*;i/MI SFETS^^y-b/HftSS 

ALfc»i:tt*TS. 

[0 0 4 6] H6KliR-r ct^Kl, *i#:ISl± 

© £ S C #1 tL C V D I z J: o T P S G R ^ 5> ft 5 ffilS JR 
13£^J«-rSo H 1 &t/0 2t;i^L/c:ggg?L 

14, T^^^Afe^^^r-^SDL, H^cLT 

[0 0 4 7] &_L, IttWUfcctdK:, 

s f ET^iSim— x@-e^ * 'j H2;u%»jset s r h^~e 

15. 

[0 0 4 8] C5IJ6#J2] 8 17B, MMm 2 tr *5tt & 
^^'J -tr;ucD^rMEI"CfeSo 

[o 0 4 9] nmm2\z, n -i*s«;Mii^< 

J^JKLT. n+ffl*W*«*9©**«n-ai*»*** 

1 1 -CBfc>n* J=-5K U n+l**fi:f*10Cf)Ta! 
ttn 1 1 **®Jfc£ft&^J:^KLrt:fcC!> 
"C&£ 0 n-M*^*Mi^l 1 ©»SA*av^fca6, 



(T) WBfl^Fe - 1 4 0 6 3 5 
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* »; -tr;p-CfeSM I SFETCDL&V^cpgEftj&sffijSS 

[0050] n -ai4MH*«* 1 1 », mmm 1 o^-ffi 

7?R«lfcBl 1 ©XSTJn 1 1 ^BufB 

cd at -5 k n +m¥m#.mm 9 ©**r«-5 * -s c» < m& 

10 [0 0 5 1 ] C^IS£#J3] 0 1 8t*. HS£#J30^ »; 
•fe;KZ>*TffiH"C&£o 

[0 0 5 2] HJ£#J3ti. V-*««©*-**/HME« 

<Di®3*itmm&mm<Dnm¥m&mm2 1 -c»«u 

Kfi>n+S*»*««9"t?*jScbfctC!)-efe*o V-X 

nffl***«* 2 i -c*«sn-o^;i t 
at^*ft:««2 i t^m&^mi <dm<dt/*? 

tf-CSSo n3l*#ft;«*2 1 0. 2 umU 

[0 0 5 3]-S, FM>S*Of + *;m*«#n 

[0 0 5 4] LfctfoT, 1»«(Z)*&*B*Kfctt**y 

[0 0 5 5] n+S*##:®^9 25:U r n^##:®^2 

30 —9- 1 2 CctoT&SSftTl^o 

[0 0 5 6] ^JSW^^^u-fe^oSS^rft* 

[0 0 5 7] HI 9 7>MH2 3ti, SfigXgC: *5tt £ * 

[0 0 5 8] mi 9 ^S£#J 1 ^IM#tr^ 

hn-;^-Mg7 (9-F8WL) , Sft^U^y 
JR8£^/£-<r£o 
[0 0 5 9] #Ctr, 0 2 0 fr^f ^ ^'J -b^T 

40 $>5MI SFET©KI/-f V««S:B-3 cfc-SKU^;* H 
K^P>&v^^2 2«:*#ft:atEl±^ja-r5o 
^22ti. Ay 7 7 SB, t-^-^IhIB. -tv^rvy 
lsIB#fl!>SHEIB ! S:«lJK'rSPf-^*;i/M I SFETtf 

^t^otnl^ttMII'Jy (P) ?:lxi0 14 - 
1 x i 0 15 a t oms/cm 2 gISAlXnIW* 
ffii$2 1 &M&TZ>o 77^22$:Kt5o 
[0 0 6 0] ^t:, 021 fcja^r J: "5^. y 'J -tr;UCD 
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2 3t±, fla®B*«J*"f*P***^M I SFETi 
«RtfNf t*;l^MI SFET««tB-5«t-5^»JiR-r 
£<> ^CC. ^ ^ > jTii^i: ^ o T n l^ffitM A t: f 
(As) ?;lxl0 15 atoms/cm 2 gS9AU 

[0 0 6 1] ^(3. 02 2 Sr^Tcfc-Jtr. RfbS/ 'Jny 

>f K^^-;u^-?-+M 2 tt, aaiilBcDNf + *^M 

I SFETXtfPf ^*^M I S FETOy- hlg© 70 

[0 0 6 2] JBHEUScBP*-**;^ I S FET 

0 2 3 ^^-Tcfc^ir. -f^yJT&^t:; JzoT ni 
^*E*«IAtf t* (As) £lxio 16 atoms/c 
m 2 iI#ALTn+»S#:®^l 0^Mt§o n 
+ 1 0 li, «H@Bfl!>N***>VM I SF 

^2201^(0 Pf t^;PM I S FET®i££ 

[0 0 6 3] y^'jt^tiSMi 

SFETttV-^ n 2 1 "Ci 

jES^nrv^o aaiHiBflDN^^^^M i sfe 

1 TflfcSSnTV^o 

[0 0 6 4] fc*5. 0 2 1 K^bfc-*** 2 3ti> mm 
IslKMW^feV^Ttt, Pf t^;l^M I SFETSW4 
^ttfcN*-**;^ I SFETfligtCD KI/-f V®i£<7>^ 

cfc-Mr^J&U Nft^MISFETOV-X 30 

fc. ^&®!&<Z>N^**;vM I SFETti, V-*«« 

oM#n+i*i#«9-ewsh, Fi/-fy« 
[0 0 6 5] Z ©^0)Si§X@fi. 5!SE#J1 fcHiaTifc 

So 

[0 0 6 6] C*JS«4] H24tt, SMfi«4©y ; e , J 40 
■fe7l'©WrfflBI"C*>£o 

[0 0 6 7] HI«4li, V-*««©***;U««1BI 
cD«a5tinS!*^ft®«2 1 -C«J5EU. Kl/OM© 

9 oras k p m^mitmm 2 4 *mt * t © 

ti. n+l!*#ft:«i^9C[)Tgi5trcr)^^:tt^n-C^O, 50 
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n l 0fl!>T^BK:^il9:^te>i^■rv^«cv^« r 

[0 0 6 8] p3!4Mttt«tt2 4 tt, HJE#J30S^X 
tftfav (B) Srn+li^*ft:««9«:»J«"rSJaSIC 

**nrr w 4: * < p m^m^mm 2 4 *»j«-r * - *: 

[0 0 6 9] pS¥*#fi«2 4«rB2 1 CSLfcXfi 

-e^jES-rntf, «asB8*iu«-r*N^**A'M i sf 

ET^KW P 2 4 

j£$ft£o ^©fliZZlHlK^*3WSpa!*#ft:«iSE2 4 

£ 0 HiaiilB©Nf t*^MI SFETCpl* 

m&mm2 4**»J«3nftl^dfc^*fc:tt> 02 11;: 

^ufcxet?^jsssns u>>* b 2 3 & jazz Bis 
mm<?>p***ji<Mi sFET«*©*&e»fNf 

;VM I SFET4) i:I^cfc9(: Lfcgtf;:^ * yfta 
^ J; o T / ^ 'J -tr ;Vf ^ C f3? * p I^fttSM 2 4$: 

gSON^-^^^MI SFETCDKl/^yflUSBlHtS 

nar, * ^ u *;v©*irpa*»ft:««2 4 &»ja-rs 

[0 0 7 0] [*ifi«5] 0 2 5 ^JE#J 5 <D * * 'J 

[007 i] mmmste, psi*»*««2 4* Ki^-f 

«|C!)IIIBAi:t»«lftt0T*S. pl^#Mit2 
4 tin 1 0 <7>T9nr *>ftT 

n+ll*#ft:«iaE9(3!)^^^^««fll©«SACp 
3J^ft^i£2 4£^/£t-£::£t;:<fc , 9, K U-f v«« 

[007 2] #§£2S#J 5 £> £ p « 2 4 

tt, W!Bj|««4t:a3»Spai***fli«2 4i:n«t: 
^SdSONf t *;l/M I S F ET© K W 

[0073] [^se^j6] 02 etiUffi^jecr)^^';^ 

;u£>#r®0-C;&£o 

[0 0 7 4] j|J|g«6tt, y^^/KZ)Kl/^V«i«li 
0. 2 5//m^fficr)^VN^^^^-r^n+®^#<*^lit 
lOCD^-C^fiSt. V-^««f±0. 2 5//mgg©^ 
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ttl OfcC:ixft«-5 J:-5Ki«ltfcn-ai*»*fBiSei 1 
■ oTn 1 1 SrKCtTl^* 3 V 

[0 0 7 5] n-ffl*»ft««l ltt, HSE#J1ce>BI1 
l©n-l!4MMMM* 1 1 £[igjf ©;£&-c^J5£L#So 
HI 1 C^L/cV^^ 2 0*S22@ftra«£*3^-Ctt. 
N***;VM I SFET0 KU-f V^iS^ffiP L V - * 
««fcP***;i/MI S FET®ij££ga iiirth 

[0 0 7 6] [§£ffi#J7] g!2 7 teHSStfJ 7 ©^'JT 
^7 U-f — SBC&TffiEU H2 8»H2 KDA-Atyffi 

£S-C&S 0 

[0 0 7 7] HflS«l7tt. fBfj«^Qmi:ttByca&M 
I S FETQ r £RW\ :h5»2o©MI SFETtl 

[0 0 7 8] H2 775SH2 9ir*5^T, IBtMf^Qm 
■efe^Mi SFETti, *JK«li a)** 

feSn+M¥#fr1lifeSc9. 10. n-ffl¥#tt«*l 

sj&lt&So *ffc(d»ctfca^M i sFETi*. 

-h*feii§§l6. ffilA«»2JBS©*j|Bft->'; 3>K^p» 
®«fflU©S^^#fiSLTV^n-S^®ft®it2 5. V 

So y-bm@2 6t*. r-^lDL^ftlT^^J 

— #K»J5!cLfc02 V- KiWL 2 ^ftLTV>§ 0 Sc 
*tB LH*£*3tf*a&M I SFETQr© KU-f >mm 
CD— a«r*JESLTV^Sn+ai*Wf*:««l Oti, Sg<*m 
LB^tr&ttSM I SFETQmCDV-7fi8fi!)-9 , et 

2o©y ^U-feywrfcV^T. ^n-^ncDJlJRM I SFE 
TQrO KM >i«©-S"eftSn+l*»*«« 1 
0(i— ttC&oT^So SI 2 7 tr^-r 1KM I 

SFETQ rfi!)^^*;H|f tiffiiBX-^-e&^M I SFE 
TQm0^il«t9*S<4:oTV^2»o MISFETQm 
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cfcd^, Nf^;VMISFETQsi, Qs2C«»S 
iaTV>S 0 

[0 0 7 9] fflgCDSj&^B^Mrfc^T. £TG9M I S F 
ETQs2*91ttBi:40*fc4-C©MI SFETQ 

©8««fiVss«!IAS0VK:t5. a&snfc** 1 ; 

AWTl 3V£<Six*o *1M;Aft<Dn 1 V- KftWLili 

;<? **«ffivssMtfovtA5, aK^^u-t^*-*? 

j^LTV>S£g2 7- K«W2l±. IMSffiVppW 
«13VCSn, *n^©S2 7-K8WL2tt7o 
-x-f y^^KI^MffiVs stflxJ* 0 V?$>S 0 

*&mfcv s s h^n&o 

[0 0 8 0] «*©M*fcBLB$K::fc^T, MISFET 
Qsi*#»iittlBi: U MI SFETQs 2 ?rfIttl 
C LT«Jfij|»GLS:lHlK©*ife««tV s sfllAtf 0 Vfc 

l«Mfi£Vssi:$^ 0 !5ft^£#fJ5S-r&lg2 7 
- K8WL2li^T©lllttV c c »: Sn5#, I5« 

Mftvsst:$n§e a^snfe^^Eu-b^^siKL 

-^»DLIiVssifcli7o-f-f v^ttJBfcSH 

So 

[0 0 8 1] W«©t8*HSK;fc^T, 4MI SFETQ 
30 si Six, 4MISPETQS2#**M 

I^$n^.o i-^rfo-fe. 48*iGLtfiBMfiVpp 
tflxtfl 3Vt:$n§o 4-C0»2 7-K«WL 2 tt8 

ilfivs st^n^o #1 «7- KSfc^t/x-^ttD 

So 

[0 0 8 2]J^±, **«S«l©^ ; E , J-fe;K3!)*dcC«J: 
[0 0 8 3] (1) ^^'it^^S^MISFETQr 

[0 08 4] (2) IKMISFETQrOV-^ K 
U-f >fi«CDS9IS«: n - ftf « 2 5 7*S Ifc ; 

So 

[0 0 8 5] £r*3. ^Hffi0tjt3*3CtSl2fiiE^^ti, HJS 
« 1 "CRM Lfc^ ^ 'J -tz;i^E>fc-?T^S;£>^ HSE#J2 

50 [0 0 8 63 *C *y*;i/©»i£^ft«: 
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CO 0 8 7] B3 0Mi3 5 tt. SfilgC^ttS^ 

CO 0 8 8] ^3 0 tr^-Tct-p C MftSfl ©S® 

«1KH4 (BaH*r) *#J«Lfc«»z, fl*tfCVDi: 
«fc o T*#MS 1 ±cz)^:®tw 7 n- -r >r > ^Y- h 1 

Li) ^Rtt&n-saBastt^tei^'jnvRs^&B 

CO 0 8 93 ^Ctr. ^Hgfl^'J ni/BlSOBttiLTI^S 

SFETQr©Y-hjfeiSi§i6£^jE£ir6o y- MftlR 

MI S F ETOy- MftSRfeMt S r fctf -CSSo 
rofiL ay h n-;vy» hlg7 (i2 7-KiWL 
2 ) My-hlS2 6 (I2 7-FSWL 2 ) 
mmm<DU I S FETCOy- hIg$:Mt§/;^i:^J 
if^CVDi:^ T^fMS l ±©£®fc4M6iflr> U 

v^xy *y#\L £oT/n°?— ->^lt03 1 tr^-r 
J;-5fc, y-hlS7M2 6^t^o r © x * ^ 
y^XgT?jS22Ee]BS©M ISFET^y- Hfi(»»iJ 
t5:fc*«-Ct5o fc=fc, h^@7&t/2 6 **, M 

FBI** Wi*ISfts/ 'J =1 >K©-h»rfriaKIB^I»IK 
[0 0 9 0]#c£, g|3 2t:^tJ;9f:, n -M^##: 

#as«i ©*annai5F«4ij«Atf u v (p) *#al 

Tn+»?ftSHl 1 ^^JSS-T^o ^^^2 
7£f&5fe-f<5o 

CO 0 9 1] B3 3^^T J: -9 (3, *?ft:SSl 

©SBC, y-hS@5, 6=S:vx^ t: UT-f 

*vlra*C«J:-3Tna!^W»ffilAtf t* (As) Xti 
'J y^ALTn-I*#ft:^2 5*Mj£?Z>o r © 
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I SFETCDV-X, F U-f V«*C!>fi««JlS:JgJ«-r 

S3fc**-c#So p***;i/M 1 SFETtfSW-fcna 

CO 0 9 23 7k\z, H3 4C^tJ:-5^ lEtSX'FQm 

«*9%»JSS-rSfe»!>©U^^ M*^^§vx^2 8 
**»*3£461±K^j«TSo vx^2 8ti, * * 'J -Ir 
^««£fc^Ttia&M I SFETQr^V-*, FU 

ti> 1 *r -r * y#ra*c cfc o t n m 

=F»Mfc«*«fc* (As) ?:SAlTn+l*#M« 

CO 0 9 33 H3 5t:^t «fc-5tr, ^JAt^CVD 

la^t^'JnylhSJStt^ftyx^y^ (R I 
E) £JB^Tif>f F**-^*^-^l 2*»J«T*o 
20 F^*-;VX-^--9-l 2te. SiZZl5lB4«J5E*r*N 
ft^MI SFETMPf t^/VMI S F E TV^T 
ft,<DY- hlStaM^So »C Pf t^MVlI 
SFETTO U^X hK^^^v^^tSo/ct 
C F^*-;u^^--9" 1 h?S5, 7 

Xf*2 6*^rx?£ LXJ * v*T&*fc J: o T nS^M 
(As) ^Mil^m:#Alt 

fc46©N*-**JUM ISFETCV-^, FU-Y 

©N^^WVM I S FET«««r MRj6*p>&£v 
t^^M I SFETI^Cpl^Mtl 
Mtf#n> (B) $:SAlty-^, FL"fV««"C 

CO 0 9 43 ^Olitt, ©S»#ftfcH» 
T? 3b £ © -c K 93 * £ B§ f £ o 

CO 0 9 53 l%±V>mmv>£ofc, ^^EU-b^CDaRM 
40 I SFETQr ^EfSaf^-CabSM I SFETQm^f^ 

CO 0 9 63 Sfc. HaiaK«:*J5S-rSNf-^*^M I 
C0 0 9 73 C^*fe^*J8] H3 Stt^^y-fe^^KMBI 

Co o 9 83 #HJi#m^ y -t^ft 1 ^©m i s f e 

1 1 SrHtt, F U-f ylli&irgc-o-O^V^ p 
50 ft:««2 4«r»ttfcti©"C*So V-X. KMV«« 
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*mt5n+i*»*fl81 0^E)4^tV^5o n 

*Sn+S!*»*«*9. 1 0 «fc9SV^£-**LT^ 

1 ©P^r^&LTl^o n-a*#*«« 
1 1 frmtfbtiX^&ZttJ: K>, y 

Sr 1 3VgK(rBE<-r*ci:A«T?SS©-e. JB*B#M* 

surra;: fc#-es* 0 st, js*****:^;:*:** 

24^n+I^#:gi9Ml 0 OTSPtr * L T 
***;v««C*5l*Tf±, n +3!¥«frSi?£9 £ 

a. k u-f >«*fc**#Sfi i c 

[0 10 0] *S6««fl!>y ^ ! J -tr;K3!>»ifi#8c«: 

[0101] H3 7 7!rMg|4 1 fiSigXStr *5t* & ^ * 

[0 10 2] 0 3 7tSt J:-5fc, HSg^J 1 
^iy-h^jjf^4. 7o-f0^y-hlg5, m 
2y- h&i!ig|6. n v h o-;vy- h^g7 C7-K 
WD . »ft^U3VR8feMtS. n- 

7x^2 9^#Mil±t:Mt§ 0 v*>?29te 
y ^ U "b^oy-^^aEROfSflSJRGLSrBltBLfcA^ 

(P) F-Xil0 l3 -10 14 atoms/cm 2 $:7 
7^29SU f y-ht®5, 7^t>g^LT^^*9ft: 
SSl0»:#AlTn-»#M^l 1 *»J*T 

[0 10 3] H3 8 C^tJ:? y *'J-te;u© 

X^30Tl9 o ^*^30te. JS2Z[H]ggSii*<2>:feT£: 
»5 •fc-iKBW&nSo »;t:v^^3 0R(;y-hlg 
5, 7^e>BHiLTV>****S«l ©*M^pfflT*fi 
•M«*d> (B) K-X12 x l 0 l2 -5 x l 0 12 
a t oms/cm 2 «ALtpPSft:fi2 4 

[0 10 4] ZfcC, H3 9lzm-t£o\z^ Y- hWffi 
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(As) &4*»tta£«l©*BS£»AL"rn 

K-cy^e'J-b^WMcatfHaEIBflDN^-v^^MI SF 

n 9 Sr»J5S-rsrfc36*-CS, ^22[n]i&<7> 
N^**;UM I S FET««»;:tt«^<0«^n-l!¥* 

[0 10 5] »cKl, EI 4 0tr^-r<t-5J-, MAtfCVD 
£<):SRfl:S"J 3>TOR I E^/E^T^-Y K *> * — 
1 2£7#/£T£o ^220KOM I SFET0 

£0 [0 1 0 6] 0 4 l c P***;i/M 

I SFETf*S:^7 hlA^/^vX^-CSofct 
tr. ^^yjTMCctotnl^IiMi^tf (A 
s) Sr#ALTn+ai^»***24*»J5R'r*o n + 

2 4\t. «hihi&c!>n***^m isfe 

N^**;UM I SFETfi««:U^^ MR**e>&Sv;* 
30 ^■CSofcf Pf^^MISFETWCpI^F 
ie«J«ilA«2i?ny (B) *r#ALTy-*. KH>I 

[0 1 0 7] ja±©ffiiB©J:-5c, y*';-tr;vi:HHig 
g&oN*-**;^ i s FET^^ri^— xs-e^-et 

[0108] [§gffi#J 9 ] m 4 2 ttfgJE^J 9 © * * 'J -fe 
40 ;wcD»r®BI"C4)So 

[o i o 9] *nmm\*, y-*««<a***;w««« 

<3!>*BSSK:RW- £>tlTV>£ n + 9 ©MHK 0) 

*n 1 1 *85»t, KM>SiOf^ 

«BK©*pS^»tt««2 4 SrRttfc <j©"C&S« y 
-^^^©^^5t3n-S^^ft:S^l l€:Sttt^5I 

-S*«*®^1 1 #n+ffl*»#«*l O^f^gScr) 
50 ^^^$-c^>0. ^ + *;i/««^cD5@9a***/hSV>c: 
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[0 110]-*, pl^M^2 4t:J:^ K lx-f 

>s^aasi:mas i ©wean***** < * 

[0 111] Sfc, n+ffl*»*«*l 0<Z>T3$tr P I! 

[0 1 12] *HilS«Ur*3^Sn-S!**ft:fi«l IX 
1 1 Mp»ift:M2 4 i:li0^T?MT5 : 
[0 113] C^S6#J1 03 04 3&, SMSfcll 0(~*5 

[oiu] JJSflioii, v-x««»rn+ffl¥## 
««1 OOTSBca-ea-rsiBV^je^Sr^-rSn-ffl* 
sgftSifcSl l*»tt\ ^ + */Hi«K:pai*»#««3 

1 «r»ttfc%>0-e&So n-IWftMlllif^ 

S n +Wl^^mm 9 tt*»*«**R»T 
n-i**ft(i*lli:J:oty-7(B*J:** 

ft«i£3 1 F U-f V««C!)SS|5JrJP5mff*3fi 

[0 115] p 3 1 (i, y ^EV-tr^^Ut 

v >f £ H fi T £ it #> ir * * ;w fiift £ p WPFtt&Wom 7L « 
(B) ^#At5^f ^VjT&^XgfeflJV^wfc 
tf-CfSo pM*#ft#«3 1 *ffi$tfTZ>'k.*><0 4 
m&f*V> K->C*fi, 2 x l 0 12 -5 x l 0 l2 a t om 
s/cm 2 @S"efent^J:V> 0 fcfc. ^SHIgScDM I S 

[0 1 16] [§SSE#J1 1] H4 4tiSIJfi«lll HEM* 
•J -tr;K£>#r®0-Cab£o 

[0 1 17]5I1«1 Hi, KU>f V«««:*/£LT^ 
§n+l*Sft®I9Ml Ofc-Strcfc-SirS^S^S: 
#r*pll*#*«*2 4*KW, Sfc***;HH«ifc: 

sn?24^n 9 ^mm^m^L $ nt^ 

[0 118] V-X««©***;MII©«Stt, 
n-S!*#*««3 2a***fcfc£«#j&Hgft3n*o 
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?Z>tz&b<D4 * >tt&&\*^ «*tffc« (As) =&K- 
Xil 0 U -1 0 12 a t oms/cm 2 ©^-m 

[0119] mmms-mmm 1 1 s-e<zM*y 

-fe;V"CS>SM I SFETti, HJE#J 7 0^ * U -teJU<D& 
I SFETQrt2ot?l o0 * * U -tr 

[0 12 0] J2Lb, *»W***«fcitifc^SA*ttK: 

[0121] 

CDJlO-C&So 

[0122]^^'; -tr^TfeSM I SFETOV-^f 

20 [0123] yt'JtmSMI SFETOK 

[HI] S2©A-AMSllfclt5™-ei)§o 
[H2] SHfiWl^^^U-fe^KOTSH-CabSo 
[H3] ^ffiiioy^ey-fe^yu-f <z>*fiffiElK-c* 

So 

[0 4] IIMWlt^KJfiXStr^ttS^^'J-fe^cDIWB 
H"C$>So 

30 [0 5] HJS^Jl fl^KJfiXS^fettS^^E'J-lryi/CDBrS 

[0 6] ^JfiWl^SiaxSCfettsy^V-fe^iOBrffi 
0-CfeSo 

[0 7] 3SJ6« 1 ©KiSXglzfcttS-rf* U t;K^fi 
0"CfeSo 

[0 8] HJSffiH^KifiXSKi^^Sy^'J-fe^CDWS 
0"C$>So 

[0 9] HJE^Jl CDKifiXSKSsW'*^ * 'J -tr;KE>#f® 
40 [0 10] ^JS#J 1 ©gSjgXgK&ttS^* M -fe^oW 

M0-eabs o 

[011] sijfi«i ©KifixeKi^ct*^^ u-fe^cDWf 
@0-e$>So 

[0 12] ^S£#J 1 cDSx§Xgtr*5Ctsy u -t;i/OWf 
M0~e2bS o 

[0 13] HJStfJ 1 cog^XgK&ttS^* l ) -b^fiDW 
®0"CfeSo 

[0 14] HJS^J 1 ©KiSXfifcfcC**,* * 'J -b;v©Wr 
®0"C2bS o 

5^ [015] nmm 1 ©Kisxenfe^sy ^ y -t^ow? 
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[^16] nmm i ©sfifixgcastts-x^ y -tr;vos 

»J -fc;KZ>#rM0-C2fe<5 o 



[0 17] ^12©^^ 
[0 1 8] SiJE«3C!)y 

[0 1 9] tmmzo** 

[02 0] HitffilS©** 

■cab 

2 1 ] HSE#J3£>;<^E 

22] nmmzo** 

2 3] Hffi^J3 0^^ 



>; -tr ;Kz>SSifixg k *s t* a I 
J ir;V0gigX§K*5tt£i 



[02 4] HJE«4©y 

[025] zmnso** 
[026] mmmeo)^^ 
[027] nm&\7(DM * 



12 9] mmmi<D^^ 

13 0] iJE«7©^ ^E 
13 1] USE^J 7(7)^^6 

132] nw.m7o>** 
[033] mmm7(D^^ 
[034] mmm7<D* * 
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